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THE TRANSACTIONS of the Twenty-third Annual Safety Con.
gress, National Safety Council, 1934, are published in two volumes,
The first, containing the General Sessions, the Special Subject Sessions,
and the Industrial Scciion Sessions, is presented herewith. It is sup-
plemented by a smaller volume conlaining the sessions of the Street
and H\ghway Teathc Section, the Child Educavion Secton, and Home

;::L.ly.

The large valume is being sent automatically to the Industrial mem-
Fers of the Council; the smaller volume is sent automatically to mem-
E:rs who are believed to be chiefly interested in those sessions. It may
a.50 be secured on request by other Council members.

For the benefit of many members who have' found it advantageous
to distribute copies of these TRANSACTIONS to supervisors, fore-
men and others among their personncl, who may keep them for contin-
uous reference, the following quantity prices are quoted: 1 to 10
copics: of the lacge volume, §1.50 each; 11 copies and over, $1.25 each.
Copies of the smaller wolume, §.50 each.

THE PLAN OF PUBLICATION is the same as that fallowed for
the last three years. [t is a condensed record. The papers of tach
session or division of the Congress have hecn assembled, edited with
cate and discernment to eliminate extrancous matter and abbreviate
the lcss essential portions, and the concise remainder i3 presentcd for
study and relerence. Although not “complete” in the sense that every
word js reproduced, it is an interesting and valuable record which em-
pha:izes \the memorabls parts of rach paper or address. The original
manuscripls are on file in the Council Library, available for additional
relerence as desired.

Although the National Safety Council endeavors.to climinate from
d scussion at its conventions matters which are not pertinent 10 ity
purposes ot which are contrary o its policies, the Councit cannot ac-
ceat responsibility for the views expressed either in the papers pre-
scnted or the discussions thereon.
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Dust in Industry

FRIDAY AFTERNOON SESSION
October 5, 1934

The session devoted to 3 discussion of Dust in lndustey was called to order by
Dr. E. G. Meciter, Director, Industrial Hygiene Laboratory, Fnployers Muuml lia-
bility Insurance Co., Milwaukee, who presided. Dr. Meiter brictly welcomed the
delegates and then introduced the first speaker.

Types of Dust That Cause Occupational Diseases

By LEROY U. GARDNER, M.D.

Director, Saranac Laboratory for the Study of Tidberculosis, of the Edward I..
Trudeau Foundation, Saranac Lake, N. Y.

The speaker said in part: Experience has demoustrated that the hime tissues
can tolerate very larpe amounts of most kinds of foreizn dust parricics without
serious interference with {unction. The lung may be intensely pigmented by colored
dusts with no evidence that respiratian is impaired. But dusts cumposed, in whale
or i part, of silica have heen shown to bhe dangerous lhecause they stimulate thie
growth of the connective tissues of the lungs and hring about the {ormation af scar
tissue. This destroys the normmal clasticity of the organ which is necessary (nr
respirativn aml it thickens the deiicate membranes so that a irce interchauze ot
rasses is impeded.  Fortunately, these results only [ollow the proloaged inlialation
of very large (uantitics of silica.

Experiments have demounsteated that the injection,of silica intn the tiesues ol
animals kills the cells where the substance lodges and excites an inflagnuatian,
\When bealing takes place a very dense and characteristic kind of scar tissue forins,
Most mou-siliccons dusts procduce no inflamnmtion and very little sear, It has heen
shown that such chanees do nnt foliow the injectien of silica uniess the particles
are very line, three miicrons or less i cinmeter, aud mless enongh of them lncalize
i one arca. \Vith larger particics the rale of reaction is so slow that little change
occurs within a year. As a general rule, the finee the particles, the wmore rapid the
cellular respanse.  Tlie reaction to fAne silica begins within four or Ave hourx and
it continues for a period of years,

If the silica is combined with hases in the {orm of silicates, it rarely peadhices
such active amd procressive changes.  The silicate of magnesimm, ashestos, does
cause the formation of scar tissue in experimental anfmals ad in the human T,
hut mast other silicates are nat penerally recopmized as irritatime. Recently it bias
heen claimesrd that a hydeated silicate of aluminmn and patassinm, ealletl scricite,
is responsible for mast of the cases of silicosix. This silicate. a trausformetl feldspar,
is often associated witls quartz and it has heen identified in the lungs of persons suf.
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feriug from silicosis. However, at least two types of sercite have failed to excite
significant changes when injected into amals,  JIxperiments witly this substance
are still in proaress.  Kaolin, an alumino-silicate of potash, has atse produced quite
characteristic chances i the lungs of rabhits. [Lut our present knowletduee does
not permit us to assume that silicntes as a class will produce serivus tissue damage.

Most observers now helicve that uncemnbined «iliea, or guarts, is paisonous to
the tissues Decause it is slowly dissolved in the flurds of the hexly. Certainly the
majority of the experituental abservations suggest a chemical injury, but it is dilh.
cult to understand how cnough of sucht an inseluble subatance as guartz could be
dissolved within eight houes to produce a well marked, acute intlanmnation, [
solubility were the ouly factor onc should discuver a imore acuve respanse after
the injection nf the more readily soluble silicates, hut such is not the case. Ior-
merly it was held that silica prodiced its effect mechanically. The hard sharp
quartz particles were helieved to abraid the Iwyr surfaees and exeite the forma-
tion of scar tissue as a manifestation of healime,  This theury is no Junwer emgnle
for when amimals are injected with other hard, sharp pacticles like diammmd, carbo-
rundmn or aluminum oxide, there is no inHammation and practically an formation
of sear tissue, Ultimately it may he shawn that the irritation of silica it due to
some wnrecognized property possihly related to its atomic structure.

\When quartz particles are inhaled they produce three specific eficets which are
nnt excited by any nther type of dust yet stutdied. “They alter the hehavior of the
pulmonary phagueytes; they stimulate the formation of ciccumscrilied nndules of sear
tissue: and they subseguently increase the susceptibility of the g to infection, espe-
cially tuberculnug infection.

Phagocytes that ingest too many quartz particles are killed hy this irritating
substance. As the cells die they liherate their burdent and scveral new phagocytes
come out to take it up 2rain. DBy a refictition of this peocess cnnugh phaancytes
accumulate so that many of them ingest anly a few particies. Under such circum-
stances the stimuits is nnt steougr enough to kill hat merely aceelerates” the mintility
nf the cells. They maturally tend ta leavesthe air spaces, enter the teuplsatic vexe
sels and accumulate it the Iymph nodes.  This process becomes niore rapid under
the intleence of the irritating silica and very considerable numiwers of particles
are consequently Jocalized in the novles.

After six or eicht years the quartz in the nades has caused a2 marked over-
growth oi the Rhrouy clements in these structures,  Ultimately the reaction develaps
to such an extent that the node is entirely replaced by a mas< of coarse, glaesy sear
tisste fibres, often several times ax large as- the priginal nde.  Such niwdulex en-
croach upon and compress the lvmphatic vessels. The deaimage systemr of the Jung
¢ ciinkeged and cifective removal of subsequently inhaled dust is geadoably dinanished.
Dust new accumulates arowned the lviaph vessels and sheets of sear Lssue develop
‘i this location.

These preliminary changes oo not eomstitute the discase, siliensix: the,  nvolve
only the lymplatic system.  The respiratory tissnes are nat appreciabiy affceted.
In prod stern N-ray films these preliminary changes may he visvalized as a thick-
eming and beading of the shadows cast by the blieed vessels tigrether with a. widens
ine of the shadmy of the, ront of the lung.  The o vessels are thickened hecause
the mest important iymphatic vessels couese through their walls,  The lendinge s
due to the minute nodules of silientic sear tissue in the Iymph nodes within the
hig,  The roar shadow is witdened hecanse of the silicotic reaction in the lymph
wdes i this  location,

If still more dust is inlialed it can no longer be effectively earricd off throush
the Iymph vessels. The pbapocvtes now carry it inte the walls of the air spaces.
Qften the cells group thowsetves it uadules (it <aomctines they 2re scatteewt. ITn
these focations the silica again stimulates the formation of scar tissie,  The result
ix a pencral thickening »f the ~epta hetween the spaces and nadulation throuihout
the functional portion of the long,  Vhis change seriotaly interferes with {unction
as interchange of eas cannot take place throuch the thickened walls of thie air spaces
and the tissues lose theie normal clasticity,  less involved aie apaces dilate and their
walis stretely, produeing the eondition knewn as emphysema, which is alza incom.
patihle with effective respiration,

With the formation of silicotic nadules in the functieming parts of tin: lung the
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disease, siitcosts, ix saud to Desm.  On the Neray fibn socle newhiles cast clear cut,
romd shatdows.,  As they incrense in mmuber and size they hlot vt the furmerly
aceentuated lincar shadows of the Dlond vessels, [n a well marked ¢ase botly lung
fields nay he thickly seeded with hundreds of such sharply defineed, rounded, wewlular
shadows,  \Where there i cmphysema, often at the bases, no markings are visible
and the film appears black.

The condition of silicosis is a progrc«i\c vite amel it continties to develop alter
3 man has leit his dusty accupatiun. bcrmm results only Tollow, however, when he.
leaves with wany nodules in the fung tissue itself,  As such nodules increace in size
they replace important  functional clements. Obviously  the contined growth of
only a few nodules situated in the lymphatic system could have Jittle citect other
than to increase the obstruction alecady present.

The scrious part of silicusis is its frcquent complication by tuberculosis.  This
ny arise from reactivation of a pre-existant latent inicction ur it may result from
a vew infection from without. The dancer af itufectivn increxses with the amount
oi silicosis present. The course of the infection in the silicutic is usually chronic
and it often fails to produce characteristic symptams for months or years aiter its
onset,  Many times it is accidentally discovered in routite N-ray examination of
groups of active worknten.  Huwever. cvidences of disability are moch maore marked
in silicotic individuals with infectivn than in those with uncnmplicated discase. Ocea-
stonally tuberculosis way run a very acute course in the silicutic subject hut this is
alsn true in other persons. The cause of the snsceptibility of the silicotic lung to
twbercutosis is wot pericctly understond, hut it wonld seem that the action i the
silica on the tixsuas creates a medium favarable for the growthh of the bhacteria.
The tubercle hacilli multiply and a slowly progressive tissue reaction cnsues, but
the usval clinical sympoms of mhcrculm:s are oiten held in abeynnee inr a lnnz
time hecause the chances for absarption of pmmnom peoducts of infectinn are mini-
mized by the abstructed lymphatic systems. It is also possible that sovme of these
poisons may be absorbed on the silica particles, as Cumming has suowested.  Ulti-
mately the infection gains the upper hawd, symptning develop and death from tuber-
culosis chsues,

The unly n!hv,r type of sl whicli is menerally r\-\:-umwril At A eAe vl severe
puhmumry mjury i¥ asbestos, a silicate of magnesium,  This substance is fibrous
n c!mnucr and is mwre readily soluble than quartz.  Apparemly the :hn:cctwc
wpper  respiraloey mcch'uusnv. seem inaceyunte to frrevent the mbalxtion o) wany
such fibres and even qmtc long tmes may penctrate inta the finer hremehtial tubes,
These structures have irreguiaritict in their walls which scvm tn hold the Abrous
duste.  [nn this Iacatiun the ashestas particles are sueeotnded anel ingested hy phago-
evtes. The cells da not scemt tn he particularly irritated for they are not espe-
cxal[\' mmnerous nor do they migrate eapidly into clumps ax in the case of plrago-
cvter dealimg with yuartz. :\mnn:mh- tuast of them carry theie Lurden of ashestas
fragments directly into the walls of the tubes In which they e The mildly irn-
tating cdust sets up a prolilecation of the conneclive tissue cells in the walls resnie-
ing in collar-like thickening of tw tubes. Conttreaction of the new cnnm-r.-hu- tissae
mareeavs or closex the tube et therehy shits off the ingress of air to the mnre
peripheral air snaces. These spaces then collapse, a condition known as atciectasis,
Thn in iteelf s a catuse of Rhrosis or searring of luyge Lisswe.  The result 13 a fibensix
of numernns relatively small arcas in the hnse sdue to the collar-like constricting
fihrosis about many umafl terminal bronchial tubes. The Iumdnuc SYSIONY fcemn to
play little part in “disposing of ashestos dust s e msignificant amounts of this
dust are found in the Iymph nodes,

Nut a few' cases of ashestosis die of tubereulosis we branchopmemmonia I.uc the
prevalence of the former infection is prohably much less common than in silicnsis,
Survevs of large groups of ashecos wurkers fail to reveal such a high incidence of
tuberculosis as found in similar stucdies on silica workers.

The inbalation of nnusu:;l amounts of unn-mlu:cous clusta 1mmrcm!\- f'uh to pro-.
duce significant alteeations in the une, It is of course possible that injfuriems unes
may ultiimately be diseovered, hut none are recomnized taday.  The nonesiliccous
parsicles enter the lung and are ingested by plnzoc\tc« as in the case nf quartz,
The cells are not-stimulated (o move very npullv amd as a consequence nuny of
than remain within the air spaces {or a {ong time, Same, particufacly thase eon-



20 Trtuenty-third cdnnual Sufety Congress—~Nutional Safcty Council

aiuing celatively few particles, make Uwic way intg the [ymphatic systemn and aceu-
mulate in the Iymph nodes. I suflicient coteentration, or perimps because they are
mixed with small amoeunts of silica, they set up a low grade, non-progressive chironic
inHanupation.  But this reaction results only in a little thickening in the lymph
nodes anel about the lymphatic vessels, The luny Ussue may be variovusly pigmented,
black fronr cozl or red trom iron. but there is no formation of sear tissue that inter-
feres with function. The susceptibility to tuherculnsis of the person with such pig-
mentation is not increased hut it s appaceutly quite duefinite that prenmonia s
uncluly prevalest in conl miners and that chronic bronchitis results from the inhala-
tion of cement, The X-ray Rlius of men working in nou-siliccous dusts shows either
nothing at all or a more or less marked accentuation of the lincar shaduws cast by
the blood vessels. This, of course, is due tu the chronic inlanunatory changes about
the Iymphatic trunks in walls of blood vessels,

The cffects of ntixtures of {ree silica and nou-siliccous materials are less clearly
defined and should receive more serious attention. [t woulhd scem unwise to assume,
as has been done in the past, that the non-siliccous substances serve only as inert
diluents and tlat only the quartz component of a dust is of siguificance. [Experi-
meutal and clinicnl data are accunmmiating wihich suwrest that at least some dather
dusts may matcrially modily the actionn of quartz, hoth in its capacity to produce
nodutar fibrosis in the lungs and to increase the susceptibility to fuberculosis, Tor
example, animals nhaling heavy concentrations of a2 mixture of syual parts of pure
silica and hematite dust for eight hours a day over a perived of 14 wmonths have
shown not even the slightest indication of nodule formation in the lunce, whereas
pure quartz dust, inhaled for only two hours a day,.procuces definite nodulation, It
aiso scems to be true that apimals inhaling such a mixture are much less susceptible
to tuberculosis than those expased to pure quartz. In the case of the buman iron
miner, some Junps show dehinite silientic nodulation, athers anly o very {ew notlules
and many uo nodules at all.  All exhibit heavy deposits of iron particles with a
cellwinr Cobnective tissue reaction. \When these ftinddings can be corrclated with
chemical analysis of the lune tissues and the approximate amnmunt of rock work
whieh these miners Bave pertormicd, some relationship between the cxpvure to
silica anel the fihrous nodule iormation may be cstablished.  Tuberculnsis in these
iran miners 1s apparently less prevalent and much less severe than in men expused
to pore sitica. What has been said of iran miners is also probably true of funudey
warkers uud eonl miners. It is zenerally accepter! thae men in the latter nccupatiom
have less tuberculosis than the average for the age period: Commins Ielieves that
they have the infection bhut that it is so atypical and benign in its maniiestations
that it escapes diagnosis.

Aentiom should alsc he made of mixed dusts like certain xlatexr aml pranite
containing larze amomnts of {ree silica i cawbination with silicates.  Experimetitally
these substances beliave atvpically and do nnt produce nexdular fibrosis unlexs there
i« complicating infection. The samie may alsn he true in human heines, Unques.
tionably such dusts are capable of producing typical silientic nodules i they pre.
dispose o tuberenlosis.  From a theoretical statulpoint they should reecive much
more inteusive study te clariivy nur views on the whole suhject. At the prescut time
it appears that the action of their quartz component is modified and partially neu-
{ralzent by the other substances which they contain.

Using Exhaust Systems and Respiratory Equipment
To Protect Workers Exposed to Dust

By STUART W. GURNEY and DAVID S. BEYER
Liberty Mutual Insurance Company, Doston

The speaker said in part: A oumber of our states have had references to dust
climimation in their !abor laws for a gond wmany ycars, hut no state las as yet
thoroughly enforced these laws. The codes of five states which we investigated
provide that grincding, buflfing and polishing wheeis <hould be exbausted. although
twe of the states exempt (rom these provisians wheels on which water is used.
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taining eclatively fow partiches, make their way into the Ipophatic sistem awl accu-
audate in the Bymph podes,  To sulliciont coneentration, oe porbaps Iecanse they we
misad with simall st of silica, they set up a low griske, war-progressive chruic
wilbmbion, By this reaction cesults’ onfy jn A lide thickening in the Iyph
males anad abuat the lymphatic veswls.  The tung tissine nay ke variously pighwnted,
Nhick from coal or red from iros, bt there i3 no furmation ol scar tiane flun inter-
fvres with fwctivs.  The susceptibility b tihercubimis of the persun with such pig-
sientation is not iwcrcased but it is apparently gquite dehnite that paveinnniia B8
wdufy prevalent in coal miners and Uit chiranic brouchitic results frum the inhala-
tien of cement. The Xeray Blins of nien working in noa-siliccous dusts shaws cither
nothing at all or a3 more or fess marked accontation of the tincar shadows cast by
the bhwud vesscls.  This, of course, is due 1o the chemiie tlammatory changes et
the lyvmphatic tranks in walls of blowd vessels,

The effects of mixtures of [rec silica and sewi-silicenms materials are less elearly
Jdefined and shouhl receive imure serivus attentlon,  [L woulil secn unwise 1o aasmne,
a4 has been done in the past, that the nou-siliccons substances serve ouly as inert
dilvents and that caly the quariz component of 8 dust Is of signilicuce.  Experi-
montal amd clinidal dtata are accwmudatiog which suggest that at lest smpe sther
dusts’ nay materially modi(y the aclion of guactz, both i ite capacity 1o proline
molutar fibrosis in the lungs and to increaae the susceptibility ta tulwercubnsis,  lor
example, aninals inhaligg heavy concentrations of a nxtare of ol parts of pure
silica awdd hewiatite dust for cipht hours a day over a perixl ot 14 wwnths have
shona not even the slightest indication of nodule formation fiv the Jog, whereas
pure quartz dust, inluled for ouly two hours a day, produces defini

ite nudulation, 1
o rcoms 1o be true that animals inhating such a mixture are viawh less susceptible
to_ tubcreulnsis than those exposed 10 pure quartz, Tu the case of the havan iron
miner, sonw lungs show definite silicone nudulation, othiera only a very few nodules
awl many no nwdules at all, Al exhibit heavy deposits of iren particles with a
celtular connective tissue reaction.  When these findings can be corrclated with
vhemical analyais of the lung tissues amd the approximiate ammunt of rock work
which these iers have perivrmed, soe relationship between the expusure 1o
silica and the Blrons nodule formation may be established,  Tubereulosis i these
ireay miners B8 appacently fesg presalent and seh less severe than i men exposed
te pure silica.  What bas heen saild of iven minees is also probably wrue of fonudrey
workers amd cnal miners. [t is geocrally accopted that men i the latter nccupatiog
biave less tnberculnsis than the average for Lhe age period: Cununius belicves that
they have the infectivn but that it is so atvpical and benign in its nanilestations
that it cscapes diagnosis,

Meation should alsn be made of mixed dusts like certain slates aml granite
containing large amounts of free silica in combination with sificates.  Experimontally
these sub~tances hehave atypically and do nnt produce nodular hhrosis waless there
is complicating infection.  The sane wmay alsa be truc in wman beiugs,  Usigues-
ticmahly such dusta are capable of producing typial silicotic nowdulez anid thwy pre-
hispeise 1o tuberculodis,  TFrom a theoectical standpoint they shoulidl reccive nwch
miwre fotensive stinly to clarily aue views on the whele subject, At the prewent time
it appears that the action of their qguartz component is maodificed amd partially new-
tralized hy the other substances which they contiin,

Using Exhaust Systems and Respiratpry Equipment
To Protect Workers Exposed’to Dust

By STUART W.GURNEY and BAVID S, BEYER
Liberty Mutual Insutance Company, Boston

The speaker said in part: A number of our states have bad relerenees to dust
clunination in their !abor laws fur a god nany years, but no stale has as yet
tharoughly cnforced these laws, The cudes of five states which we investigated
provide that grinding, bufling amd polishing wheels should be exhausterd, ahil:ough
twy of the states exempt from these provisions wheels on which water s used.

Dust in Indusiry

This seems ill-advisal, since a stinly of wet amd dry rrinding in Cunnccticut by
Winslow and Girconburg has shown that twe application of water dovy it iy aV)
nwant climinate the dust hazard. .

It way be eomarked that, with cverything clve opual, 2 high statie sition welt
give A higher volocity 31 the poivt of origin of the dust, Tume or gas than o Iva
one; but this akme 35 not a micasure of the clectiveness of any exliunt s-\-h:ll
Wiseonsin has adepted. the principle of specifying 2 limit to the !mmln-r i e
particles of respirable size per cubic foot of air.  Alter all, this is what we ave
primarily interested in, to keep the dust comtamination down to a point whoe it
will st be harmiud,

Thes variations and conllicting provicions in state coiles merely reflect the gem-
cral fack ol awthoritative stambards, It is accordingly fortumate that definite steps
are naw belng taken by the Auwciean Standards Association te develop the propa
basis for such ecadex.  There are Iwo cummitiees working on this problem:; the
Ventilation Code Commitice, spansored Ly the American Sociely of Heating & Ven-
tilating  LEaginecers, and the Exhaust Crode Commitlee, sponsored by the Inler-
natiomal  Association of Industrial Accitlent Reards amd Conunissions. Tt is alw
arranged 10 appoint sub-commitices to take up five specific subjeets:  Ahradive
cheaniug, chromism plating, granite omting, rack dritling, and spray ceatine. T
addition, a Sub-Commillee on Fundamental Principles of Design and Operatisn aned
Maisitenance of Exhaust Systems will he appointed.

The (wo most important considerations in an effective exhaust s-stem are:
1. Velocity of air flow; 2. Arrancemeont of the inlets ([rom the standpe.ut ¢! nene-
tiess to the dust source, shape, cic.).

Many an installation that is otherwise all diglt lails to renine e dust s weess-
fully mercly because there is nol enough air being deawn Hirough the systen In
a serics of tests that were condlucted wader actual warking conelitions by “1'h. mleers
F. Hatch, Departinent of Industrial Hygiene, acvard School of Puldic T bl
a machine used in dressing stenc was cmpluyed, and it was noted that with a0 air
fiow through the hord of 230 cubic fect per mimule, there were over oue lanelred
million dust particles in the sorrounding air.  \When the aic flaw was increased
a little over 250 cubic fect per minute, the dust concentrdion had Jdrapgaad 1o faly
millio, 8 marked improvement.  As the air tow wae further incevasal, the drop
in dust concentration was relatively slower, aul it tonk a volwae of alvin 380 cubic
fect per minute 1o bring the dust concentration dowan to jen of Gltevrs million panicles
per cubic foot, which was considered reasonabdy safe {foc this type of dnt,

It is accordingly possible sonctimes to take an installation that is nnt satis-
factory aud, if the remainder of the systan is well desipned, by miercly spoding
up the hlower or adding a larger one. to hring about the desired resuhts,

Another yery important consideration is to get the inlets ol the exhaust syaem
as close as passible 1o the source of the dust. The drop in efliciency as we pet
further away from the inlet is really surprising 10 one who lras not studiet the prin:
ciples inveolved. It should be renicmbered that if we have the open ened of an ex-
haust pipe or air duct in operation, the air temds to flow in from al® <ides, even
from behind the opening.  As we mave away Irom the cod ol the pipe, the vobcily
denps very rapudly, so that cven at a distance of five inches from the hood 1he
velocity may be less than 10 per cont of that richt ar the hond dulet,  This ic the
nunt impoactant consisberatinn 10 keep dnuiml and ong whicl is frequentle loeg sy
ol in designing exhaust systems. [t is wot mcomuum 1o see an exhanst indet 3 fow
inches in diameter with which the person making (he installation hoped 1o deaw
dust {rom a distance ol several fect, bt the air low even a oot or two away fram
the catirance to the inlet may he negligible.

Stilt another bupnriant comsideration having to do with the design o the ju'et
is the adbition of a Hange. The efect of this Nange ix 0 cut slawn the air that
would flow iu from hchind the openine. thus deawing it nearly all from the front,
Thus the efliciency of the aystemn is substantially increated aud the <«cnpe of the ex-
|t:m§l extended appreciably. without incrcasing the power consinnption or offierwise
adding 10 the cxpense of keeping up the systen.

. There are also other consitdlerations of perhaps leascr bmportance. For example
air camot be "pulled” from 3 distance by merely dirccting an exhaust pipe toward
the point in question, but it can be “pushed™ or bluwn, lircctionally, for a comider-
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e distance,  This principle sy be ugel albhaantugeonsby in dliceeting the Audt
navard the opening of the exhiing fulee and thas petting i desired 1esults with
» lower exhaunst velocity and power cousomption than would b requived i sugtion
shne were depended vpoa. This privciple bas been applicd clieciively in dritling
maferial coutaming aslwstes, where the exbaust infet is placed at oue side of the
dedll aned 3 small air jet at the opposile side of the ddeill, blowing across the 1able.
ens the partivles that would 1y out friem this side and directs them back intn
ihe exhaust systom, [ is alto hewe applivil ta fowmley shakeaut work,

Other consislerations  in desipning oxlaust systems inclwle the climimation ol
Iy PSRy ety or enrves, iy Pres isiond oof eleeont abors, and 1y poOYe colke
drectivee of joints, Where there i3 a goneral venlilating instatlation and ane e e
exhaust svstoms, care st be taken to sev that ey dooaol conllict with eachisniher.

Alwr an exhawst system has Tren installol i should he dested By aking actual
dhast coamte o see that the dust ix really being ot down to e obevived poiat, amd
och enuntx slweib] I takent at intervals afer the installation bag been ngde, o
stv thal b i sl Desetiondne proguerly,

Tlha facr tlar the dust particles that eanse the trothle are sa snalt that iy
are invexlde wader ordinary condithns thess o W) mierons o 12500th of an
inch in diamcter) niten makes it hard to omvinee the practical plinl manager il
there is any st peesents i ala makes it impessibibe (o tell, without the vse of spe-
cial instruments, whether the completed exhaust system is acoally remwnving the
dust.

1€ micht xeem hike an il to ane’s intelligence 1o say that alter an exhanst
svstem has wnce beo installed it shoubd e wintained iw gosl operating condition.
owever, the mmmersus cases ane enconnters in the plants where this ohyvivus neees-
sty de wot caccied o indicates that it is really oue of the major vomsilerations in
cemiechion with the climiation of dust or Jumes.  Caxet are wol onknows where
the blwer bas in siane nuoner hecone reverscd zo that the air s heimg ejectad
amd diffusing the dust, rather than deawing it ind other instances whege thwe offi-
ciciey of the arstem has boen Jowereld o its valoe mllifial by clogging wp, dis
comrhecliont wr wearing ont of the pipiag, ele, arc all wo cum

Oue comcern. of which the writers have knowledge, has 2 “C" e pennapently
installed i ooe of 2 main exhanst systeims so that the foreman or safety wan can
wll ar a pgley whether there are any changes that would {wlicate & brcak-dowe in
the system, AR such installations should have regular inspections by some compe-
feut persom a< 3 eoutine paet of their apkeep,

It will e sulicicit here to discrass respiralory egnipment very briclty,  The
simplest forne of this egnipient is the Aller respitabr.  Sweh respirators have a
definite value for tomporary use such as sweeping up cdeaning ot hins, shoveling
wateriale, ete. bat they copire careful fiting and constant. supervision e sce that
they are Iwing progerly nsel.

It is our opinian afier walching the sivvere efloels in 2 number of plants
enforce the we of these respirators, that it is ratler impractivable te require them
to be used o full-tinee oporatin,  Ope mdices the men, noder these eoditions,
suereptitionsly  punhing the respisator aside wvl ‘gaspigg i free air like a (sl ot
of water, Certainly, it they are 1o bne wsed any comaidecalle leogth of time, fre-
spicnt pest perinds shonld be allewved whore the men can gel oat inte the free air
for a few minntes refresbinent. -

There are also the larce air-fod helonts, with whighe sl of 18 are Gimiliar,
wsed for santhlasting, cte.. whivl: fave fwen carricd o a bigh stale of peefoction
for the purposes (o which they are adapted.

We helivve, owever, that much wwore tse could be aade pdvastageanly of the
type of apparatux that lies midway bwtween abe fltee cespicater and the aie-forl
hebimet, wuaneely, the Light, aic-led vespirabr whivh covers the e el mewmth and
heaves e rest of Hw Gwe expussal,  With o light hose attachieest, this deviee
olfces consnlerable [reedan of sovnement, sl i dir sotlets were sippliod sn tla
e coubid Jee quickly translerrad (ram one oullet (o ansber 8 wonld seem I be
practivable to use them over a consideralde area. They atled the sulvantaiges of a
pore air supply withonl excessive weight sl withoot the restriction o beeaing

that ri imposed hy the 6lter respirater,

st o industry

The Medical Supervision of Workers Exposed to Dus}

By W. J. McCONNELI,, M D.
Assistant Medical Direcior, Metropolitan Life Insurance Co.,, New Yok City

Tl speaker saitk in part:  The harmfuloess of dusts vacies wikly in ﬂ}:t""","
ance with the physical und clicniical matures of cach individoal subsianee.  Ceftam
thist are sduble ar stiphtly solyble in the Jeuly Nuisls amld their Darmin) cffects ase
progertional 1o (e teaicity of the conpranols ol Lol mereney. and .|r~t'l\:-'
ure examples of bt disl. Other dusts caert theis hamibul cbects beatly
onn the skin amd mncons membraves and shroush ivvitation ta the respicatory e a2es
Cliromie acil and alkalies are examples,  Attentionn eecently lias heen called o the
peodably harmful cifect of dusts arisiog from cali ve ores, A fosth grong
of dusts which are inssloble oy very ditticultly soluide 30 the Tnndy Haids aay intiat
barminl pathologival g voadivions, Thew may D sululividoed ot o Bhvesis
anel Blirosia provlocing dusts,  Fhe sapanie dosis, seinly ahe veeetable fibers, suh
as cotton, jute, homg, ole, are monelibrosis prosucing dusts. e Giliessis proshoomg
dints are Binited, o fae as we have evidenee, tn a few of the fnorganic el
tiats, such as free silica, crystafline siticoss, guatz, asd cortain combined siticates
Of the Nibeosis producing dusts, these baviog a high percentaze of free silice i
atmittedly the miost important because exposure aver a perisnl of years o swmh
dusts distinctly predisposes  the dbividied to tnderenlasis,

The cficclivencss of dust controd measuees in
dusts ean he determined only by carelul phy the workers s
expineil umber the guilance of competent meslival supervision,  The henefits which
accrue to the ewployer and empleoyee, akike, as a vesult of the pleceical examinagion
of all applicants for cmployment, as well ax pecienhical examtination of those
enpaped, would indicale very carefnl consuleration by imditry wi a peog
conteed of sickiess.  Suweh a procclure protects the emploaer oo e
applicant afready physically o evemtally imgdired wing Buer may o tHHE
v cithee not associated with ciployment or cemtractol sdhiring a pre
viens cnplovient.  The applican®s  pliysieal  aned sweotal condition i< estaldi-heil
aml iy keeping record of hix subscquent ilhc<ces andd iaeciilents, the guestiom of e
sponsibility for injurics amd sickness necd never arise,

The applicat is prodecled from engaging in work fur which he s phecdcalls
ill adapted which, if wrdertaken, might easily bring about ccrions npairmentr o
his health. For example, an applicamt with an arrested tuberentosis wha <ed
work @i a certain dusty occupation, il allowed o cngine i such waoel: wizht e
convert an maclive tuberculosis inlo ane active e therehy  emelserine |}
3t least seriously impairing the applicant’s future efficivncy wod vuening eapurcity
Wihereas the same applicant if assicned to a position that fnvelves s sl v
posure, might be expecled to continue for years as a useivd and prowductive waorl
wam  The examination af applicants for emplovmoent Bikewise protects those  tha
are already emaplayed from the riske ol conmmunicalle diseaces sl an tularenbei.
awl varions acute respiratoey il other infections heing introwheced it their st
by a new applicant.

Many of the yotnger individuals who seck cmplovuent have vevee hefore e
ceived A thorowgy physical examination and cousequently are unaware of e de
fects from which they suffer.  As a result of physical examnintigs, wan® et
are lueated which may be removed o corpvetarl beinee they bave vl iv epasabid,
damage, therchy incrensing the eficicury of the woeker o oites avasting o s
and finally chrovic discates.  Furthernwre, incipiont tuberculosis, et ool alis
cases of the Dheart, kibieys, and a hast ol other discases of o similar oat -, ar.
disenvered amd the applivant refereed dor preger anedical citee aoned treatiun . w i f
ollicrwive night have been poctponcd wstil ey ate.

Of even mare impoctawe than the initial phy
the perinlic examivarion and care of ohl cmphyrves hy mhistey,  Sinhoy o pern
ceilure serves 1o cheek the eficienvy of preventive mcasuies, shejoqed fs prevent
occupational diseases, Tt mffers the s effective way of contealling the healily o
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larce groups of workers hy disenvering carly not only nccupatimal cliseases, Dbt
mwany other couditions that zo undiscoversd until the worker it acutcly il or Dbe-
comes disabled.  Tf the varions contations eoditions go wurecognized others bes
come iniccted, therehy eausing serious ecevstomic loss, as well as cmdangering the
bealth of 3 zroup of individuals.

The information ohtained from physical examinations alferda the medical super-
visor the opportimity to make certain that unpioyees arc engaged in sunitable work
nut of which they are golting maximum resnlts, to eorrect the cffcets of e ex-
posure to harmiul environmental concitions, and gencrally tna lessen all occupa-
tional hazards. As a public bealth mweastire, 1t is impossible to nver-c<timate the
valine of periodic examinations in establishinge interest in sickness prevention,

The sct-up of a proper program [or medical contrnl of workers expased to dust
depends upon the munher of employees involved and inclividual plant conditions,
A series of articlex winler the title of ““The Medical Department Manml” by De.
Hart . Fisher, appearing i current sumhers of “[ndustrial Merdicine,” wives a com-
prehensive acemmt of the organization and operation of a merlical department.

1. The cstablishment of a medical department with adequate facilities and med.
ical persmmmel who have qualifierd in the ficld of industrial medicine, A process
analyrsis of all operations in the plant shonld be macde and the medical supervisor
should list all possible health hazardx and familiarize himself with their physio-
lnaical effects. [ necessary. he thould conrluct research studies to deterinine the
harmiul effects al new substances intrexlticetl inin plant procesees ahont which little
ix knmwi.  In cooperation with ather departments, he shiould investizate the coxtent
of the hazards amd devise measures of control,

2. The routine sxamination of all applicants for emplavnient. The procedure
shauld include 2 detailed histney of the applicant’s previaus illne<ees and accidents
classified under {a) «liseazes of clildhond, (h) ceneral infectinue discases, (¢)
respirntory discases, () venereal diteases. and (e) accidente and resuiting physieal
deicets. A detailed hictore of previous accupatious tmzagerl in is very important,
A mere statement of the tyvpe of industey-in which the applicant was enwaced has
eliulit vabue. if any. The exact dities performed in cach occupation should he
nated aned information ascertainerd as o the probable length of expocsure 1n hazard-
oitx substances,  Aflter the histery has heen taken and a phetooraplt for identificas
tiem purpoges (if part of rowtine) is made, the applicant should he directed to the
examining room where he is instructed o remove his clothing for nhysical exam-
inatien,  This examination should be made as complete as is considererd necessary
tn deternine the applicant’s physical condition.

1i the applicant has beem ar will he exposel e ducts which fdiee lung  dis-
cases, an N-ray picture of the chest i an impactant part of the exanduation.  This
part of the examination may he referred to an cxperienced  roentuenclouist, as
the value af this methad of diagnosis depends upont the type of pictures taken and
the experience nf the reader who interprets them.  The examiing physician aisn
may nced additiomal  information  ahtained by labaeatary  analvses of the hinnd,
sputum, and the vrine.  These aide ta diaenosis should be peovided e made avail
able when desirable.

3. The rating anel placement of applicants,  In eonperation with the pertonnel
department, the applicant should Gie rated and placed, net canly on bis training and
past experiences, huat alse o hix physical and mental abilities tn GH vaeancies oceur-
ritte from time ter time.  The reeneed of his nhysical mul mental examination should
he the eonfidentinl pronerty of the suerlical departiment,

4. DPrriodical physiea!l examinations.  The frequeney of perindical examinatinns
necesearily  must depend upon  imnedividual circumstances acenrding tn the need for
such  examinations ax determined by the supeevicing  physician,  Where physieal
examinatious are made for the first tie, the emplovees af lang standine shauld he
wivenw amnle explanation of the henefits of suel oxaminations amd he given assur-
ances that their johs are «cenre.

5. DProvision {or the disabled, Fannplovees who develap disalilities during the

conrse of emplovment sheulit be re-assienerd to accupatinoe which will nat interfere
with or aggravate the disahility, or they should Le provided for in ather ways,

ADIOURNMENT
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The Dust Hazards in Industry
Dy DR, R. R. SAYERS

Medical Officer in Charge, Office of ludustrial Hyglene and Sanitation,
United States Vublic Mealth Service, Washington, D, C,

Fiwe s ke zaik i parts Reabiziog e importasce of the dust probilon i
sy, b Coital Stades Puldic Blealth Service in cuoperution with e Burean
Mises buran its Biest sty of e bealth of workers i sdusty trades in 19H,
the wiiwe of  Jopdivn, Aivsori; amb btor, i P22) e Puddic Healih Secvice
cwrabod L oaeewes of dhisg atieliea,  These lader stmdics were alb cenhinted jn the
W ML e e geenmit as A iz ax possible Iwtween L
Shet My ezl pais,
Lty thwawe twtleals of stiedy iy e oodivided as fidlows: (1) exnmiitin te
oo the gomeal plinsical cosditiem of e workees sder ohservation;  (2)
al physical exanimition (o odetesmine e prevalesce of specific discases ol tha
cdratery system amd the Tung guthobog) ling from espanure tu the panticular
1 barated; 183 record ol the watare 3l acveeity of the disabling illnesaes; (4)
Basiv il dotailed sty of the ccompational onvicosint; (3)  oconpational
ity stinistics evlating b the spevidic dust; and (6) autipsics,
Ihe first s imensive investigamtams carried oot hy the Service dealt wilth the
Wh ool workers enposnd o adusts B9oa cemsot plast, pramite cutting industey,
wacHe and bitunitears Sl g, silverware semefacturing phan, cotton cloih
niavturing soud s gquniciul strect sweeping, Brief stadics were later conductvd
vertain alite, gramite. marhle yod tale squarrics, while more recently a rather
casive siuedy of e Jwalth ol anthiracite coal niners was completed.
“Flure aix dnst stadics shiowed that the workers in the granite culting plots
coere onposer] e the highest dust cotcentrinibms were found to suffer frum an
vad emary wlerculusis aiter 13 yvars or more of cxposure and develuped
wsiy Ir 2 1 W years. la the gronp expused to 3 lesser amoust of du§l.
onis alevelipal wnly alter prolonged exposure, with no excess of tubereulosis,
vies foetd tha a cline relaticaship existed between the degree of dust exposure
the entemt and severity of thie pulnwmary damage.  Anthicacite coal miners
vral frons by spaoea aml wiber siges of picumoconinsis and experiencel a high
ol respirntory sickness 3 i addition, an excessive mortality from influenza.
wemia and passilly  tuberenlosis was foand.  Bituminons coal atiners experi-
d a pemralized fibresis of the langs and an excess mortality from infuenza
picumonia, Coment workers showed some signs of early pnenmaconivsis with
vxeess of disenses of the upper respiratory tract. On the other hand, workers
¢ cuthm cluth and silverware manmaciuring phts and municipal street sweepers
+ nepative fur respirstory  conditions_and other illncsses when compared with
general industrial gropuilation.
Yotk Didin Fur five years, the United Staes Borcaa of Mines studicd lead
zine miners in the Tri-State District, Oklabwna,  The ore here is bigh in free
. O the 2722 men examined, a group of 1,647, or 213 per cenl, was definitcly
nosed a5 having sidicusis, mat including those dagnosed as having 1wherculosis,
the men disgnused as having fint-staze silicusis had worked an average of
sears, T ut these men starsing i the mines aiter 40 years of age workal an
ag€ wdtiady 3 yrars. . .
the weh i ok lnilling v subuway and tennel donstruction in New York
o b respects simmlae (0 1hat of stne ol the activitics in the hard rock
oat bact s osw lar ap ahe et dn wloch sl §u idhoal, the type of
aed e pugudiang hesard  Recently e rowubt ol 2 swdy of ruck alnllers,
v and raavaiurt wad Feathod by the New Yk Tulmrcudeosin amd Healil
Wretmar  Aay vty of M ek alndlors, Llastaes and excavalors :lm\_\ul}
LK wr 37 por-cont of the wwn Bad salicusis i various stames of roRecsion.
¢rvimiture wl nunt of these men (73 1er com) had been fue 20 ycars or more.
Samdiia-ting.  No study of the health of samlllasters has ben reported i e
ed States; howerer, a study of the dust csponre of sandblasters was l:rn-nlly
Jvtal by the United Siates Pullic Healih Scevice In cvoperation with the
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Nativaal Salety Coumncil.  “This investigntion indicated that, judged by Wi nature
of the dust andd degree of the exposnre, » real bazard exists iy this ocenpation,
Fhix sty adsse bromght ot the Taet that it is prosibde 1o conduet sandblisting with
safety, provided proporly desipned amd well mniitained eoquipnieent s ised,
Diwtumeerns Silicw 1) or o Mol of the data on gilicosis bave been gatheroid
fevan stulies usede bt i isediatry aml cxperimentally on dusts containnmg fece
siliea in the fure of quatz. Sucls studies Dive e wivde in the peanite wlusisy,
podtery  trades, hard nwck drillimg. ete. Ve are ather free silica sminerals
eaivtete thag wre il erystisllive i matoce ot of an conea bt camgenitihm, e
i, Wt exings e eat jund parest dlalonmieeonm
This sadntn e voniods ol et fr ooil dper

n

s, by

vinphoeves] Joeas, 1l Poacar, T o 2 oyears, 2t 3
Al ol the wowktrs wore Mexivan balueers aml e it ions vomsisbin] wb Xepay
i pomictioms, swiak and kel bistories, ated Ciniead esanbations of i deads,
Gengligirs were b miude dinl iese were i ceperteal. Tlhe cansianding
ol by e examtimlion was the splvlid gy sical cotudition of the men.
Eighty-four pee ecnt of the workers were repoetal in escellont phiysical comliion,
10 was ovnd "Wt 6l wun dhowed signs o early picnimoconiosis: 13 were i the
nusleratedy adviieed stage amd 6 i the whvoead siape. This batter faeling was
ansng workers with a histury of exjpusare of wore than 3 years,

Dust Hazard in the Growite Owarry Indusire. 0 B3 common heliel slea
geanile gnarryimg is nol so dangersas an indusry as grapite cutling in onchied
shali; guarey work 33 dhae entilsors aml honee wmay wat be attended withh very
mih dust, exposure. Flwever,  certain ey aperations coygiice e s of
puecmatic fonls. which are wsially associated with athe Turmations of coasiderable
guaattitics of dnst. B was thought that a study siade In 3 represtntative granite
wuarry might cast seme Hpht un oor problem. Mecrdingly, a ahuly of a clinjos-
radioprapliie nature of 63 guarriees was made snd accapational dust exposires were
also alitained,  The dust determanations shooe ylat vearly 38 por conl_ ol the workers
{deillers) were exposcd to many times the amouat of dust comsidered safe ar the
present limes  Driliers were the only persons shawing pathulogic hing chanpes,
10 of these workers with an exposure of 3 10 19 years had silicusis, ad 4 of
the 3 men with mwwe than 20 years of such trade dile showed s condivion.
This study suggonts thar quarey drillers may experience as iz o death rate
1 pulnwmary tubwrculosis as do poemnatic-tnd wurkers in prasite cmiing hedds.
et of dvheded Marble Dust, The pubssmacy fibroic changes due we she
ibalation of wiarlle dust appeac to e alight i compariscn whth thase cased by
stie dust containing 3 high pereentuge of silica in the Torm of quartz, A reont
stnly iiude by us Rmong marlle wockers sluswed that althesgh warble dust, when
inhaled in coneentrathns averagmg about 25 million panicles por enbic fiut of nir,
produced 2 mild bilateral, Jincar fibrosis ju & cerlain mwmbee of she S0 men
examined. no serioms hing changes were noted amd there was i disalality due 1o
the sty cven aiter wany years of exposure {more than 40 vears i sane Cises)
The nurhle st wder consideration consisted of 98 per aent talcite and 2 per cent
dulemite, with no silica present.

Dust Huzard in Abrusive Industry,  Anificial abrasives are widely used i
indnstey amd for this reason the cffect of the mbalation of dusts produced i the
maoniachre or preparation of these prodacts is ol preal importance.  In 1023
1920wk again in 1931, De. Clark of the Notton Company at Warcester, Miass..
made investipatims of workees exposal to atwminian axide aml silicon carbide st
peaduced in the manulactore of grinding wheeds, which slwawved that dur 132 A peviad
ufl 13 years there were proportionately twice a2 oy cases of pobvary ubers
culinis auwniy Hise worbing in the abrasive dust departmeonts as in tlvu.:mmcnlt
wlwre po alwasive dimt ocanrred, To 1930, Kewder, of New Juorser, reparted 1he
nceurreiie of over 10 cases of allegad silicosis in the ahrasive powler inlstry
iy whivh he dust comsisled of 99 por cont dree rilica, ’
poswre lo ale Pust, Tt has been (e Inlicl thar the inhadation of dusts
cumpesed W silicates (onmbined silica), in bomparison with silica tiree ulicy in
the ioem of guaniz), was imsicmans, O recoent years many  investigators have
Inome cugnizamt ol the hazanls o silicale dust cxposuee,  Ashestonis, a flirasiy
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4 the lags caused by the inhalation of ashestos dust, has already bean descrild
vt in g clivwal aml recmcvsograchic maaiferabons by invetigalors in other
Ctries, bt (o date no stwdicy have Iven reported du the United States.  Cement
ust, wiiey containg about 22 per comt combined silica, has been stinfied, and the
eets of the inlabion by wurkers has beou discmaed  here,  In March, 1931,
weessem, of the ited Saates Public Healh Service. reporied the resulis of a
ndy comduciad ammnge trenwlite e aml skite workers,  The slate dust to which
hese workers were expeacd comsisted mainly of silicates, there buing leas than
pee cent of yuarts i the dust,  The vale was a hydrous calcium-magnesiom silicarel
vimg 43 per ocomt tale and 43 per cont brendite, with no quartz present,  The
canfte of e stndy seenwd 1o dwdicate a relationabip between the amount of dust
saberl atad e ediect of this sbust on the Tuys o warkers. - !

Ntotisticul Ntwdics,  Roevemly, Vansa and Vane cdimatod that there are some
N worh(rs enpuped i the wining, gueiceving aad  mannkctoringg  dustrics
vothis voantey B whicle sn exposire to silica dust W a barmbul degree is on-
ulesl. Their amalysis ol awwrtalily expericnce of twelve life fusurance companics
o the poriad 1931920 showerl that she actuad moriality fromn respirstory tubees
s anmasg e silica expenel porsens was aluait theee tines that of & non-
diva vourenp, I one consihers beir data e certain occupsaims aa mctal
sives and peanite il sandstone  gierrics, veoupations hnowu e be expos
el comcvimrativos of barardons dists then the compariam is more stri .
w oavtual edcabis onong these workers wis fonod o bae ten tiows that of the ex-
ceterl elehs, Meore detailul siatistieos on occupativaial morgality as reperted by the
naistrar-Geonerad of Fngland and Wales (1921.39821), and sunwmarized by Birition,
waw Hee Ligh riie ol LESG per 100000 fur tin and copper miners, while the rate
o all wwempicd and ectired mades” was wwly 150, Otlier ocaietions with silica
spoostiry showed an execess,

From he evidkence just presemted concerning the injurious cffects produced by
woidialatiar of cerlain dusts, it s apparent that a knowlédge of the propertics
ioa zivew dust which determific #s capacity 1o pradnce pulmenary pathology is
lantial, Nuawrous investigations of the ixdstrial dust problem imlicate that
e propertics are the chemical and mincralogical composition of the dust. its
acenteathn in the industeial aunosphere, aml its particle size,

In an carlive portion of this discusi evidence was picsented which indicated
al a chose relation existed belween morbidity and ioctality rates from various
spicatury disvases amd the exporure 1o certuin dusts in indusley. In the study
Tl dust hazard in the gramite culting industry, it was dcfinmely proved that
vre i 3 dieeer relation Ietween the magnitude of the dust expasure and sickness
wl advath gesuliing from wbeeculusis. It ois gquite evident, as a resnlt of these
adics, shat the remudy of the Just evil lies in the efective removal or suppression

the dust to concomtration considered safe.  However, no set rules may be estab-
hed Tor e anechanical protection ta he institated iy an attempt Lo control indus.
Rl Specific: comlitions enconntered i a plant will deterimine the type of
ecthn o be auplayed.

The protection of workers  aziinst -certain dusts known 10 he toxic way at
wes e accompdished by the pabstitutin o 2 non-tuxic walerial fue the toxic one.
e exaopke ol such a pracolure is the possible nse of a. metallic vr wiher Lype

artilic al abrasive for sand in the sandblasting process in thase operations in
il it net essential 1o use sl a subutance high in quartz cotent.  Again,
s ek vical encliure of the dust-creating process also serves 10 protect the
ke, oexeellan lustration of this ype of protection s :ITurq‘uI by the
<horn samliblast barrel used in the cleaning of small ohjects, Somwiimes it is
seible to protect the worker by the substinilion of wet for Jry processes, as wel
Wimge il of dry.  In one iostance, in the granite cutting stikly  previously
ativenel, an wperatur using 3 diamend  goint tool worked the steaie wet: the
slting dust amsotnted te 22 mullion particles per culie fet.  The same operator
ot voguested te work the stone dry: as a result, the amount of dust reached
bl figure of 43 rillion pastickes per cubic fuet. [ the weaving of asicstos
it Bas lwen possible to reduce the amoannt of dust in the air hy wet weaving
rih of the amount present whon e process is condocted by dry methads.,
asher example of this procedure in allaying dist is the use of a2 spray of waler

{hnirry NRY

we drilling i laed rowck, alihgh the vew type of Kell¥
thust trap is now b i el Guor foe s Kied of work,

The Kelly trup consista of a wetad chamler dexigied to enclase the deill srech
at the rwk surface,  Nou atlewpl is mande to senre & mwchamical seal with e
rock o between the trap and the deall steel. Tle dust B removed by an o
stream aud s cnrrivld it an eadimt syalem comncted (o the trap. Lseape o
dust pastictes  iheongh opesings between e weven ik surfaces and the G
s prevented by e air seal produced by dhe inlhewing air. Yests e e Lhis
trap under actual wirking  comlithos shiww that the dust voncent o at the
workee's breuthing xme may be kel down to leis tan 10 wmillion pacticles pef
culiic foot with a 0 cubic bt per sainmte rate of air Do theasgeh e T, This
trap i wostep bewpnd i e pooecam of dust tonenaly esagver, i N
work, sl as in wiines Al sadvaa s, e B 2 the need o solve e proddem
i comnpact dust disposal oguipient, '

1u certain cuses, suclt s i the sandlfasting of Yarge castings in sandliliat rooms,
the practivikpafepuard to the worker is to provide hime with a misk or bl
ui the prositive air pressure dype,  In the samdblast investigation previomly pwns
tieawnl, B owas Dol il when from 3 1o 6 cubic feet of practically dust-free e
per minnte ave stupphivil 0 the fufinet, the worker servives idaal protec Flow-
ever, cae st adways bear inomind it the altimate critecion of protecrion shald
D the dustegeterminntion of the air within the hcdowet durisng blasting and mot the
ity of il air supply d.AL :

In most dvaty processcs. however, e st eficctive wicies of dost climinatiae
are by the use of properly desdpucd exhawst vattilution svatems,  Since in niis
instances i is diicult, custly, amd at finkes an waceesssry proacoibure o roamae
the dust in the vicinity of 3 worker, we tlecd first o determine the
anwmnt of a ceetain dust which the wurkee can apparently tolerate with Smpanis.
Such informatim can e made available by the type of studics carricd o by e
Public Heahls Scevice,  For example, v the granite study alrewdy referrad o, it
tat at vl becathing tevel of alumt W willivn particles per-cubic (ot (33 per com
free silica). .

Siwdics of dust removal devices uscel i pranite cutting plamis at the vime this
work was comvdicted aliowed that a linear velogity o 1,30 feet per sninute as
measwred fy an ancmaneter at the face of the dust-removal fead, wonld keep the
dust at e heeathing leved to an mnownt Jess than 3O mnllion particles per cubic

A word sheld be said concoraing porumal respivatory proteoin azaust duets,
It has alpeady been shown that in the nse of positive pressure eespiritory deviees
in sandblasting, it is important W have a3 well-designal device supplicldl wihy alean
i cubie fuet of dust-free aif per minute 16 give Tall protection tp the warker.
With referince to qespiratins uf the filter type, there is still much 1w e acoonplisind
i the desipn of an efficient and coiburtable mask for contimmeans use.  Of great
valwe are standard methads for the testing of the chiciency wi respirmtury  pros
tectit devices.  Drinker advacates testing 3 device againat the  partiondar  dest
which the rospirator is I eiwonnter, these wats (o be wade bl in e falserators
wind ander actual dndwairial cwsditions, He durther suggpested thay sane impainiad

ey phoulil ciduct ach etz aml o certidy the deviees dar nsirial nae. the
work being shose on 3 cust basis. The Ul S, Burcan i Mines Las preparal sach
2 stholule for testing and sypraving cespiraturs,

T wish o steess the impurtinwe of ol bonsekecping i ahe eflort G combia
the dust bazard, G Tuavsckeeping shoubl md enly imply the removal of acempn-
ted dnst alvat 2 workroom bt shoold al:n cmbrace efficiont miintenaomwy o
hast resneval deviees amd geapiratiry prodective cquipaiment.  Systematic Diapertisa:
uf all dust suppression cguipaent should be an axiomatic principle i every dusyy
melwtry cather Wian the caswad attcition which it now recvives i many mslanees,

in teyner and jack

Report of the Nominating Committee

The clairmm called fr tlwe report wi e Nuanivating Casgitiee at this poi
amd ney oilicers fur he sectil 1o serve daring e onsing year were it o)
and chated as huhavs:



THENTY-THIRN ANNUAL SAFETY CONCRESS
NATIONAL SAFETY COUNCIL

&

Safety Section, A R A -- Steam
Railroad Section, N S C

Chairman—LC. 1. LaFouxraine, Great Northern Railwar Co. St. Paul, Minn.
Firgt Jice-Chatrman—H. A. Pantsn, Chicaco & Narth \Western Railway, Chicago.
Second ice-Chuirman—\V. H. Fawixe, Central Railroad nf New [ersey,
Sceretary—]. C. Cavisrox, American Railway Association. New York City.

oA complete: report of these sessions is published by the . Awerican
Rutlziuy Aseocivtion i a honklet entitled, “Pracecdinus of the Faurteenth
Annual A\lveting of the Nafety Section, Cleveland, Qhin, Qctnher 2.4, 19317
Cupice of the Donklct are atvailable [from the Associvtion of hnerican
Railreads, N. Y. C. The follawing is a condenscd: record,

TUESDAY MORNING SESSION
October 2, 1934

The apenting sessinn of the Safety Scetion, American Railwar Associatiens—
Steam Railroad Seetion, Natioual Saicty Cauneil was called tn order by Cluiirn.ang
. . lalumtaine, Great Northern Railway, 3t Paul, Minnesua, wits presided,
The invoeation was delivered by L. G. Bentley, Chesapeake and Ohin Railway,
Thie repart of the Scerctary. J. C. Cavistonr, New York City, in which he outlined
heicfly the activities of officers axl stanvling commiittces durine the last year, was
reard and approved. The Chairman then presented his amual report.

Annual Report of the Chairman
By C. L. LA FOUNTAINE

Great Northern Railway, St. Paul, Minn.

The speaker said in part: Let us go hack for a moment to the resolution adupted
at_our annual mecting in 1924, which set a goal calling for reductivn, based on the
1923 revord, of 35 per cent in casualties to cmployces on duty, Class [ railroads, by
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pacts under traflic. as more and more is deposited, until eventmally the wheels of
a passing train are hfted up aud over the exil. Highway repairmen operating road-
scrapers are somctimes careless or ignorant nf these dangers, Track fucemen shonld
make it their duty to advise all such persans of the possible conserquences of this
danzerous practice. .

So far very little has heen said about inspectinng. [t is, however, by resulae
andd careful track mspections that incipient rdancers mayv hest he found aned cor-
rected. The trackmen, the foremen and the supervisoes shoulbd texin most carefully
the men upon whom they are to rely.  With sections rapidly beeoming lengee and
longere, it is not alwavz possible for the foraman tn supcrvise his gang amd also
patrol his track. The track intpector therefore hecumes the Aest line of defense,
He must he able to think cleariy and rapiely ‘in whatever emergcncy may arise,
always remembering that the safety of the train scevice rests in his hands.

Moreover, the foremnan bimsel{ must be ready at all tinies of high wind, heavy
rain, or any unusual weather comditions 1o patrol his traclk., and te him is given
the power to prescrve the lives ai passensers and trainmen, and to him is given
the privilege of speeding up the wings of transportation,

WEDNESDAY MORNING SESSION
QOctober 3, 1934

Report of Committee on Prevention of Highway
Crossing Accidents
By H. A. ROWE

Manager, Claims Department, Delaware. Lackawanna and Western Railroad,
New York City

The speaker said in part:  The report of this conmittee for the vear 1433
again shows a slight reduction in the number of accidents and fatalities at railread
hichway crassings and a substantial reduction in the ntunber of injurics for the
filth ennsceutive yvear since the vear 1928, The reenre ix as follows:

Year Accidents Fatalitice Imjurics

1928, . 0ueiennanns ereenes 380 2,508 6467

1933, . i icrerenonnans 3215 1,511 J.0u7
Reduction .. ........ v 2.363-(44%0) 1037 (419%) 2970 (44%)

Caswaities during the four months of fune, July, Aungust aml Septemiber in the
Carcfyl Crossing Campaign, comparerl with the same period, 1928 tn 1913, inclusive,
wefe as follows:

Yenr Actidents Fatalitics Injurics
b ¢ S ceees  hai 858 2002
1920, iieriieennrrennenss 1.R27 749 2,140
1010, .... evrearreonny vese 171 0 1.503
1930 . . ievnecennnnenioeaas. LIO3 J04 1,190
1002, . virennnancacannanas {99 432 1.022
)L X X ] 491 1.124

It will he noted that automahile repistration in 1933 was 23.327.290, amd repres
sents an increase of 1.4 per cent nver the preceding year: this is quite comparable
with the number of automohiles repistered in the peak year of crassing accidlent
casaltiow.

Gasoline consumption, which is a fair harometer of antonwshile use, was 16,025 -
562,000 gallons dueing the year 1933; which is ail increase of .a trifle less than 2
per cent over the preceding year. The increasing uso of smaller cars with ereater
mileage per gallon of gasoline, indicates that the traflic over and acriss railroad
tracks was fully equal to that of 1932,
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which ene is to teain auother, [n xalety.- it i konwledue of safe practices.  Thoese
are shown by the eattses of aveidents and by Job analysis. \When safe peactices are
reduced o writing ther are susually called nules, ur at least they are cyunadent o
rudes.  Therefure, i all safe penctices i any occupation weee rediiced 1o rodes asmd
if eomplete obedience to such ruies were secured, it wonld insnre complete immunity
front -aceidonts from. man fatre.  This means that the first step in safety is to
provide adequate rules: the sceond step is for hecal oificers and supervisors  (the
teachers) to know andd weleestand the rules: aned the third step is to see that the
cmplovees know, understand and obey the rolex.  In comsmince  with thiese nbe
servationx, the following items arc prescited for the consideration of the Safety
Sectien as some of the esseutial cloments in an effective saicty program:

L. A comprchensive set of safety rules ontliving the safe ways of working,

2. A practieal, working mderstancling of the rules or safe practices by all
jocal officers. supervisnrs and cmplovees, to be assured hy saitalde examinarions,

3. luvariable obedicnce to all rules, violations not resuiting in accidents repre-
sentiny the same demree of culpability as when accidents do result from such
violations.

4. Definite and not perfunctary ochservationx by local afficers vl supervisors
te cetect yiolations of salety rules and formal report of vinlationx cetected as a
requirement of management,

5. Formal disciplinary action en proven violations, with entry on discipline
recnrd envering overy case, .

6. A manthly amd cumulative record of the violations of rules ar msafe prac-
tices detected by each loeal olficer aud superviser, and a2 monthly suonuary by
departmenty for divisinas amd systom,

7. AX accitiemts, reyardiess of how teiviall shall he repoarted and fnvesticaterd
prammptly ta determing cause. respoasibility and  disciplinary action to he taken
where responsibility is shown.

R Investizatigy shoubd invariable develop an answer tn these twn questinns:
ta) WastKecident due to the viniations of a rule? (1) i not, should a role he
provided ?

TUESDAY AFTERNOON SESSION
October 2, 1934

The “Grean Book”
By LEW R. PALMER

Secretary, Committee of Award, Railroad Employees’ National Safety Contest
and Conservation Engineer, Equitable Life Assurance Saciety, New York City

The speaker said iy vart: The year 1933 cuded the ten vear wermd of the
Railrond Fowlovees” National Sadety Comest as set up by the National Saleey
Council and recorded in the respective issues of the "Green [look.”

A cvonstant stwly of raileoad saiety contest records during a perid of ten years
has established what I helieve to he a fundamental fact: that it is necessary tn break
down our emtirg Class 1 eaitroad exposure intn 2 sufficiont number of  competing
rroups so that there will not be too wide 2 variation between the man-hour exposnre
of the largest group contender as compared with the man<hours of the smaller
contenders in the same group: otherwise, tie larger unit, with ita more unifirm
easiaity eate, will he lmadicapped by the mwore.widely fluctuating rates of the
smaller contenders: {nr it is generally recosnized that muder nunrmal eomditions the
rreater the man-hour cxposure the more uniform the casusity rates are year by vear,

For that_reason, the revised plan suemested ioe the 1934 Railroad Employecs®
National Saicty Contest includes six prouns ioe standard Class [ railreads and two
gronps for switching and terminal roads, it heing a matter of reeord in comnection
with switchiny and terminal roads. that a rreat deal more interest has heen develaped
in our anmmai contest since these revuls were given what was considered a fghting
chanes for cowmpetitive honors.
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in this safety movement. DBut 1 now realize what it means 1o we, and you can
rest assured that wever tgain will [ do that kind of work withoue my zopsies on'”

That is sonwe wure supervision,  Nuotice the tesufts,  Dun't think for a moment
that [ am deprevating punishiment for non-eninrcentent of rules.  Saicty rules should
he adopted and they shonfid he rigidly cwvrced by whatever methosds are necessary
i cause- the' employee to compliy with them.  Dut eniorcemtent is only a part of
SUprVISiont.

Here ix sume more supervision that hrought good results. On the \Wahash
Raiiway this year we laid o¢ miles of new 110-pound steel. \We had a cang of
HE ue 120 sectiom inen engaged i that wnark,  Ahout the time they staried this
work we happened to have 2 division safety mecting within four or five miles of
where this canp was. The supervisar, a Mre, Watkins by name, loaded his fellows
up and hrought them in ta the safety meeting.

[ was there and [ told them just how to do their. job without auybody gctting
hurt. About tiirce monthis later, they completed that job, and uot a single man had

heen injured.

WEDNESDAY AFTERNOON SESSION
Qctober 3, 1934

Interesting Employees in Looking After Their Own
Safety
By J. CLYDE MIXON

Chief Clerk to General Superintendent, Northern Division,
Atlantic Coast Line Railroad Company, Savannah, Ga.

The spwaker said it part:  Oue of our South Carcliva phitusophers, Dol Quitlan,
once saded: I we would pray more often fur connnun sense, we wonld not have
to pray fur rain”  Expaud thae thought for yoursclves, Salcty it conmuon sense
m aciion,

“interesting employees in hooking alter their own safety”™ is but another way of
savime, “Sell the uden of saicty to your men™ eiure o can sell anything 1o
sumeyne cise one must scll uneseli,  You may be sure that in a section where there
4 A poue safety recoed it is primarily the resnlt of the indiiivroenee of A supeevisory
officer, or the result of his inability to self the idea to liis men and Keep thew sold
o it
We must keep everlastingly at this proposition of safety. A\ wise man who
lived in the Ocient once said: “Nothing is ever definnely Iinishetd among men, for
eacht tinng stopt ondy o beein azain,”  We can ptit that down as a law of aure,
It has heen saidd that “eternal vigilance is -the peice of sadety™. amd that is gquuee
true.  We must coastantly drive home the doctrine of safety mindudness.
© I the supeevizer is ineditferent, there isn't anything to do about it but “decapitae”
him, and the svencr the betier. Decagse it is an indication not only of narrewness
but of his unworthiness to be a lcader of men and a represemtative of ceulightened
management. . .

[t should not be difficult o get men interested in looking aiter their wwn saicty.
The fArst law of natore, the law of the jmpgle. the law of scli-preservation, is or
should be invoked liy every wurker. [t requires some time. lnwever, i men to
he sold on this idea—that they must Jouk aiter themscives. There is also, uf course,
the appeal to a man's higher nature. the duty e ‘vwes to his family. then to his
itilowe workers and the public whoim he sceves.

But I want to approach this subject largely Trom the angle of respemsiliility
arl the oppartunity of the supervising oliwer. 1t thrills me somctimes when T think
of the opportimities the supervising ollicers—the foreman, the master mechanie, the
teainmaster, the superintendent—have if they excrt themselves ax the leaders of the
men working under their supervizion. \What an opportunily this man bas to accom-



